The index patients were a consecutive series of 8 patients from The Hospital for Sick Children attending from 1951 to 1968, and 32 patients from The National Hospital for Nervous Diseases between 1947 and 1967. These 40 index patients belong to 36 families. In the single instance of 2 sibs both being index patients at The National Hospital (family 3) it is dubious whether their attendances there were independent events. Accordingly, only the 2nd sib has been counted as an index patient in the calculations of correlations between relatives which are therefore based on 39 index patients. The patients and their first-degree relatives were visited and examined in their own homes. Many of them also attended The National Hospital for special investigation (Bundey et al, 1970) .
We realize that the age of onset of symptoms may be difficult to determine accurately. Where a patient could date the onset of muscle weakness or myotonia, this has been accepted. Where a patient could only say that symptoms had been present 'for many years' or 'for a long time' without further clarification, his age of onset has been graded as uncertain and has not been 
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used in the analysis. In a number of instances, a relative was only diagnosed as being affected during a search for heterozygotes in a family study (Bundey et al, 1970) . Where clinical myotonia was detected, this has been accepted as a symptom dated from the time of examination, as all patients were aware of the myotonia although they did not complain of it. In other cases, heterozygous relatives had no symptoms, but characteristic dystrophic lenticular opacities were detected in them by slit-lamp examination. For such individuals we arbitrarily assumed symptoms would occur 5 years later.
Results
The ages of onset in the 39 index patients range from the 1st to the 60th year.
Sibs. 19 index patients had at least 1 affected sib; but in 3 of these sibs the age of onset was not known. The age of onset in 18 index patients and their 25 affected sibs is shown in Table I and the comparison of age of onset in index patient and sib is shown in Fig. 1 by Penrose, 1947 by Penrose, -1949 (Haldane, 1941) . The observed correlations between index patient and sib, index patient and parent, and index patient and child (0-81, 0-80, and 0-84 respectively) are all well above 0-5, though only significantly so in the case of the sib-sib comparison. It is unlikely that common family environment would raise a genotypic correlation of 0 5 to a phenotypic correlation of 0-8. The high correlations observed therefore fit best the hypothesis that 2 or more mutant genes may cause dystrophia myotonica.
Detailed observation of the resemblances between sibs suggest that an infantile onset and an adult onset form of the disease are genetically distinct. Inspection of the sib resemblances and age of onset in Fig. 1 If the families were followed into the future these correlations would be somewhat modified by the appearance of the disease in some of the relatives who at present are unaffected. However, the expected occurrence of 50Vo affected relatives has already been reached for the sibs of the index patients with infantile onset (5 affected out of 9 sibs) and intermediate onset (4 out of 8 sibs). The 4 surviving sibs of cases of infantile onset are aged 18 to 31 years, and the 4 surviving sibs of cases of intermediate onset are aged 18 to 44 years. Among the sibs of index patients with onset after the age of 20 years, only 9 of 27 survivors are so far affected, but the development of disease in, say, a further 4 or 5 of these, would not substantially affect the correlation, since the ages of the surviving sibs in this group range from 32 to 60 years.
The comparison of ages of onset in affected parents and children also suggest the existence of at least 2 mutant genes and provide more information on the range of variation of age of onset in each form of the disease. The age of onset in the parents of index patients will be much influenced by the fact that a patient with early onset is not likely to reproduce, especially as early onset patients are usually mentally retarded (see Fig. 1 ). The age of onset in affected parents therefore will give the best guide to the latest onset of each genetic variety of the disease. All 5 index patients with onset in infancy had an affected parent and in each case this was the mother. In 2 of these the age of onset could be accurately assessed, 22 and 35 years respectively. Of the other 3 mothers, 1 died at age 37 years; 1 was living abroad, aged 34 years, and was known to be mentally slow and to have had symptoms for some years; 1 was aged 55 years and too mentally retarded to be able to give an account of her illness. Four of the index patients with age of onset after the age of 20 years had an affected parent with a known age of onset, and in each the onset was after the age of 60 years.
In contrast to affected parents the children of index patients who are found to be affected will tend to be selected for early onset (see Fig. 1 ). These children give the best guide to the earliest onset of any particular genetic variety of the disease.
There were 3 children with onset at 5, 9, and 9 years of age who were the offspring of index patients with age of onset over the age of 20 years. However, these 2 families may be examples of the condition caused by the postulated third gene giving an intermediate age of onset since the index patients (mothers) had an onset of disease at only 25 and 24 years respectively.
If these latter families were followed into the future the correlation would be somewhat modified by the appearance of the disease in some children at present unaffected. However, already 7 of 17 children of index patients are affected.
Some further information is provided by secondand third-degree relatives. One index patient with infantile onset (pedigree DMlBl, Renwick et al, 1971 ) had a maternal half-sib affected with onset at 3 years and a mother's brother affected with age of onset 14 years; another index patient with infantile onset (pedigree DM136) had a cousin (mother's sister's child) with onset in the 1st year; the mother's sister was mentally retarded so that the age of onset could not be assessed, but was probably early. A mother's mother's brother in this family was also affected with age of onset uncertain.
Summarizing the information from relatives, there is a strong indication that at least 2 mutant genes may cause dystrophia myotonica. The first usually causes an onset in heterozygotes in infancy but the onset may be as late as the 3rd or 4th decade. The second rarely causes an onset before the age of 20 years and may be not until the 6th or 7th decade. A possible third gene usually causes an onset between 4 years and 25 years. If the third gene exists, there would appear to be little overlap between the age of onset in the patients with the first 2 mutant genes, though 2 of the mothers of infantile cases are examples of overlap. The third variant overlaps the first form at one end of the range and the second form at the other end of the range of age of onset.
Mutation. It is perhaps surprising that there is no instance of fresh mutation among the 5 patients with infantile onset. We think that the explanation is that this form of the disease has only recently been recognized (Vanier, 1960) . Most cases without an affected parent are not recognized, but diagnosed as having mental retardation with Moebius' syndrome, or just mental retardation (Thomasen, 1948; Calderon, 1966; B. Woods, personal communication, 1971 ).
Maternal Effects. In the whole series there were 12 patients with known onset in infancy who were born to 6 mothers and 1 father. The observation that the affected parent of an infantile-onset case is usually the mother was first made by Vanier in 1960 (4 of her examples are included here). Harper and Dyken (1972) have put forward the interesting and original hypothesis that there is a maternal intra-uterine effect resulting in early development of symptoms in offspring. However the explanation we prefer at present is that, as early-onset dystrophia myotonica is commonly associated with mental changes, affected men are less likely to become fathers than affected women mothers. There is probably in addition a direct effect of the gene on fertility in men, in view of their occasional complaints of impotence, the clinical appearance of testicular atrophy, and the fact that the overall reduction in fertility in this disease cannot be explained by a failure to marry (Bundey et al, 1970) . In the whole series the 13 female patients with onset under 30 had 24 children (excluding 4 index patients), ofwhom 3 developed symptoms in infancy. In contrast the 14 male patients with onset of symptoms under 30 had only 13 children, none index patients, of whom 1 developed symptoms in infancy.
Linkage. The largest contribution to the positive lod score in our series, indicating linkage to secretor locus, came from the infantile and intermediate onset families (Renwick et al, 1971 (Thomasen, 1948) 
